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PREFACE 


I T is well known — chiefly through references to his work by 
other physicists such as his brother Lord Kelvin, Thomas 
Andrews, James Clerk Maxwell, Osborne Reynolds, J. Willard 
Gibbs — that the scientific activity of James Thomson has left 
permanent marks on the history of several branches of physical 
science. The collection into readily accessible form, in one 
volume, of his published contributions to knowledge, has thus 
been desirable, especially in view of the scattered local journals, 
often remote from modem facilities for reference, in which much 
of the work originally appeared. The project of a posthumous 
collection of his brother’s work was constantly encouraged and 
looked forward to by Lord Kelvin during his later years, but his 
numerous pre-occupations prevented active assistance. 

On the recent completion of the Collected Edition of Lord 
Kelvin’s own scientific work, the idea has impressed itself on 
others that there should be available a full record of the work — 
very different in general type from his own — of his brother who 
was his lifelong companion and scientific associate. The materials 
for the present collection have been brought together mainly by 
the care of his son, James Thomson, of the Elswick Engineer- 
ing Works, Newcastle-on-Tyne, assisted zealously by his wife who 
has not survived to see the completion of her work; while the 
Biographical Memoir, containing passages of high interest as 
regards the personal aspect of the progress of Physical and 
Engineering Science in this country in the middle of the last 
century, has been constructed largely out of narratives and re- 
collections obtained by his daughter Mary Hancock Thomson. 



and his brother, on subjects such as the Theory of the Dissipation 
of Energy and the characteristics of natural flow in liquids, have 
been included, as well as scientific correspondence with Faraday, 
Clerk Maxwell, Andrews, H. C. Sorby and other eminent men. 

The main characteristic of James Thomson’s mind was the 
marked originality of his way of looking at scientific problems, 
arising in part perhaps from a combination, then more common 
than now, of the abstract physical with the practical engineering 
interest, but also fostered by the independent and unconventional 
character of his scientific education. This quality was united 
with singular persistence in brooding over a train of thought, and 
following it out into all relevant details and ramifications. So 
constantly was he pre-occupied with the various aspects of his 
scientific problems, as to sometimes produce an impression that 
his whole life was concentrated in one absorbing interest. But in 
the published expression of his results, at any rate, he was usually 
concise. The assemblage in 500 pages of so much pioneering 
insight in so many subjects recalls in some respects the work of 
even the most original of physicists. In many of these subjects 
discovery and invention have of course progressed far beyond 
what was feasible when these notes and papers were concerned 
often with breaking almost new ground; the recent great develop- 
ment of water-turbines for the electric utilization of hydraulic 
power in mountainous regions is a case in point. But in the 
main these papers are in no sense obsolete ; their acute direct 
scrutiny of phenomena is of interest to the mathematical physicist 
by way of contrast and supplement to his own procedure ; and 
where appositeness to practical application may have failed through 
lapse of time, their relation to the history of science takes its 
place. 

Other examples of the topics treated in these papers may be 
mentioned. In the first rank there is his own cardinal discovery 
of the lowering of the freezing point by pressure, which ramifies 
on on$ side into the subject of the influence of stress on solution 
and crystallisation, and on the other into acute observations on the 
formation of ice in nature, the ground ice of the St Lawrence, and 
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the glacial origin of the Parallel Roads of Glenroy. The investiga- 
tions on the natural flow of water and its measurement are funda- 
mental in the practical science of hydraulics. He also devoted 
lifelong attention to the problems of the general atmospheric 
circulation, summing up in the Bakerian Lecture compiled in the 
last year of his life. Again, his close association as a colleague 
with Thomas Andrews, at the time when the latter was occupied 
by his classical researches on the continuity of the gaseous and 
liquid states of matter, led them to the well-known developments 
concerning the unstable regions in the Andrews diagram, on which 
much new matter has now been added from unpublished manu- 
scripts. The remarkable early papers on elasticity, on the influence 
of intrinsic strain on the strength of materials, on the dynamics 
of spiral springs, have remained prominent through Lord Kelvin’s 
expositions. In his later years the foundations of abstract 
dynamics, in connexion with the fundamental characteristic of 
relativity, led to fresh and original papers, which have regained 
interest from the wider physical discussions now prevalent on that 
subject. 

The Editors desire to record their thanks for much valuable 
assistance received, as regards the printing of the volume, from 
the staff of the Cambridge University Press. 


J. L. 


Cambridge, 
July 1912 . 




CONTENTS 


PAGE 

Preface v 

.Contents ix 

Introductory and Biographical .... xiii 

Obituary Notice by Dr J. T. Bottomley, F.B.S. . xcii 
List of Scientific Terms introduced by Prof. James 

Thomson ciii 


PAPERS RELATING TO FLUID MOTION 

iTear No. 

.852 1 On Some Properties of Whirling Fluids [Vertical Free 

Vortex], with their Application in improving the 
Action of Blowing Fans, Centrifugal Pumps, and 

certain kinds of Turbines 1 

.852 2 On the Vortex Water-Wheel 2 

.855 3 On a Centrifugal Pump and Windmill erected for 

Drainage and Irrigation in Jamaica ... 16 

.858 4 On a Centrifugal Pump with Exterior Whirlpool, Con- 
structed for Draining Land 16 

L855 5 On the Friction Break Dynamometer .... 24 

L852 6 On a Jet Pump, or Apparatus for drawing up Water by 

the Power of a Jet 26 

1853 7 On an Experimental Apparatus constructed to deter- 

mine the Efficiency of the Jet Pump ; and a Series 

of Results obtained 27 

L855 8 On the Jet Pump and its Application to the Drainage 

of Swampy Lands and Shallow Lakes ... 30 

1864 9 On a New Application of the Jet Pump by Steam as 

Auxiliary to a Large Drainage Centrifugal Pump 34 

L855 10 On Practical Details of the Measurement of Running 

Water by Weir-Boards 35 

1858 11 On Experiments on the Measurement of Water by 

Triangular Notches in Weir-Boards ... 36 

1861 12 On Experiments on the Gauging of Water by Triangular 

Notches 42 

13 Table of Flow of Water in the Right-Angled V-Notch 54 


T. 


b 



X 


CONTENTS 



Yeak No. page I: 

1876 14 Improved Invostigatious on the Flow of Water through f 

Orifices with Objections to the Modes of Treatment ' 

commonly adopted 56 v 

1876 15 On the “Vena Contracta” 88 | 

1876 16 On the Origin of Windings of Rivers in Alluvial Plains, * 

with Remarks on the Flow of Water round Bends 

in Pipes 96 [ 

1877 17 Experimental Demonstration in respect to the Origin ! 

of Windings of Rivers in Alluvial Plains, and to : 

the Mode of Flow of Water round Bends of Pipes . 100 \ 

1879 18 On the Flow of Water round River Bends . . 102 

1878 19 .On the Flow of Water in Uniform Regime in Rivers ;■ 

and other Open Channels 106 l 

1888 20 On Flux and Reflux of Water in Open Channels or in 

Pipes or other Ducts ...... 123 

1855 21 On certain curious Motions observable at the Surfaces i 

of Wine and other Alcoholic Liquors ... 125 

1868 22 On Smoky Fogs 130 b 

1870 23 On Smoky Fogs (Second Paper) 133 

1882 24 On a Changing Tosselated Structure in certain Liquids 

[duo to Convective Circulation] . . . . 136 

1862 25 On the Cause of the Calm Lines often seen on a 

Rippled Sea 142 

1857 26 On the Grand Currents of Atmospheric Circulation . 144 

1884 27 Whirlwinds and Waterspouts 148 

1892 28 Bakerian Lecture.— On the Grand Currents of Atmo- 
spheric Circulation 153 


CONGELATION AND LIQUEFACTION 


1849 29 

1850 30 

1857 31 

1858 32 

1862 33 

1859 34 

1861 35 

1861 36 

1861 37 


Theoretical Considerations on the Effect of Pressure 
in Lowering the Freezing Point of Water . 

Tho Effect of Pressure in Lowering the Freezing Point 
of Water Experimentally Demonstrated. By Pro- 
fessor William Thomson 

On tho Plasticity of Ice, as manifested in Glaciers . 
Correspondence with Prof. Faraday on Regelation 
On Tubular Pores in Ice Frozen on Still Water 
On Recent Theories and Experiments regarding Ice at 

or near its Melting point 

Note on Professor Faraday’s Recent Experiments on 

“ Regelation ” 

On Crystallization and Liquefaction, as influenced by 
Stresses tending to Change of Form in the Crystals 
Correspondence with W. Thomson on the Influence of 
Stress on Crystallization . 


196 

204 

208 

212 

220 

,222 

230 

236 

245 


CONTENTS xi 


Year 

No. 


PAGE 

1862 

.38 

Correspondence with H. 0. Sorby, F.R.S.,' on Geological 
Effects of Pressure . ... 

252 

1862 

39 

On the Disintegration of Stones exposed in Buildings 
and otherwise to Atmospheric Influence 

257 

1862 

40 

On Ground or Anchor' Ice and its Effects in the 




St Lawrence . . ... . . 

258 

1864 

41 

On Conditions affording Freedom for. Solidification to 
Liquids which tend to Solidification, but experi- 
ence a Difficulty of making a Beginning of their 
Change of State . . . . . . . 

268 

1864 

42 : 

Disintegration of Earth by Columnar Growth of Ice . 

269 

1888 

43 Later Investigations on the Plasticity of Glacier Ice . 

CONTINUITY OF STATES IN MATTER 

272 

1869 

44 

The Transition from the Liquid to the Gaseous State 
in Matter . . . 

276 

1871 

45 

Considerations on -the abrupt change at Boiling or 
Condensing in reference to the Continuity of the 
Fluid State of Matter . .. . 

278 

1871 

46 

Speculations on the Continuity of the Fluid State of 
Matter, and on Relations between the Gaseous, the 
Liquid, and the Solid States (Brit. Assoc.) . 

286 

1871 

47 

i • 

Speculations on the Continuity of the Fluid State of 
Matter, and on Transitions between the Gaseous, the 




Liquid, and the Solid States ( Belfast N. Hist. Soc.) 

291 

1872 

48 

On Relations between the Gaseous, the Liquid, and the 
Solid States of Matter .• 

297 

1873 

49 

A Quantitative Investigation of certain Relations be- 
tween the Gaseous, the Liquid, and the Solid 
States of Water-Substance 

307 

1862 

50 

Relation between Gaseous and Liquid States [unpub- 
lished Notes bearing on Andrews’s Experiments] . 

318 



• DYNAMICS AND ELASTICITY 


1848 

51 

On the Strength of Materials, as influenced by the 
existence or nonexistence erf certain mutual strains 
among the particles composing them 

334 

1848 

52 

On the Elasticity and Strength of Spiral Springs, and 
of Bars subjected to Torsion 

341 

1873 

53 

On the Principles of Estimating Safety and Danger in 
Structures, in respect to their Sufficiency in 
Strength 

349 


b 2 



CONTENTS 



xii 


Year 

No. 


pare 

| 

1875 

54 

Comparisons of Similar Structures as to Elasticity, 


I 



Strength, and Stability 

36 x 

1 

1876 

55 

On Metric Units of Force, Energy, and Power, larger 


1 



than those on the Centimetre-Gram- Second System 

372 

| 

1878 

56 

On Dimensional Equations, and on some Verbal Ex- 





pressions in Numerical Science .... 

375 ' 


1884 

57 

On the Law of Inertia ; the Principle of Chronometry ; 


i 



and the Principle of Absolute Clinural Rest, and 
of Absolute Rotation 

379 


1884 

58 

A Problem on Point-Motions for which a Reference- 





Frame can so exist as to have the Motions of the 
Points, relative to it, Rectilinear and Mutually 
Proportional 

389 

f-‘ 

1887 

59 

Safety under Repeated and Varying Stresses 

404 

1 



GEOLOGICAL 


fi 

p 

1848 

60 

On the Parallel Roads of Lochaber .... 

407 

l 

1882 

61 

On Features in Glacial Markings Noticed on Sandstone 


I 



Conglomerates at Skelmorlie and Aberfoil . 

420 

| 

1877 

62 

On the Jointed Prismatic Structure in Basaltic Rocks . 

422 




MISCELLANEOUS PAPERS 


i 

h 

1872 

63 

On Atmospheric Refraction of Inclined Rays, and on 


l- 

ft- 



the Path of a Level Ray 

441 

t : 

1876 

64 

On an Integrating Machine having a New Kinematic 


ll 



Principle 

452 


1802 

65 

On certain Appearances of Beams of Light, seen as if 


£# 



emanating from Candle or Lamp Flames 

459 

k 

|v 



APPENDIX 


|:V 

1 r ! 

1852 

66 

On Public Parks in Connexion with Largo Towns, with 





a suggestion for the Formation of a Park in Belfast 

464 

L 

1860 

67 

Nationalization of Public Works 

472 

|; 

1867 

68 

Warming and Ventilating 

477 

| 


INDEX . 482 




BIOGRAPHICAL SKETCH 



The late Professor James Thomson, during his long and active 
life, wrote numerous scientific papers which were read before the 
Royal Societies of London and Edinburgh, the British Association, 
the Philosophical Societies of Belfast and of (Jlasgow, and other 
learned bodies; but, scattered in a fragmentary manner through 
the Proceedings of many different .Societies, they have not. hitherto 
been easy of access. It has been thought desirable that the fruit 
of his activity should be collected and reprinted consecutively in 
a single volume. 

His life is a record of long days spent in the search for 
truth, and of the ample reward in new knowledge gained. The 
fundamental character and value, to science and to engineering, 
of the discoveries and ideas which he has given to the world, is 
the feature of his work. 

James Thomson and his brother William {afterwards f#ord 
Kelvin) are striking examples of hereditary talent; and it would 
have given their father much happiness could he have* foreseen 
how fully his own best qualities, its well as those of his beloved 
wife, had been transmitted to their children. In fact one cannot 
completely understand either of the two sons without knowing 
something of their father. 

Descended from a long line of farmers who had originally 
migrated from .Scotland to the North of Ireland early in the 
17th century (about the time of the Plantation of Ulster), he 
inherited those sterling Scottish qualities which have made 
Ulster men so successful in turning the resources of their 
province to good account. At the same time he acquired the 
softer qualities characteristic of his Irish neighbours. 

A letter from one of the family states that “ they nearly all 
bore the character of being religious, moral, patriotic, lamest, 
largo, athletic, handsome men," They had occupied for 200 yearn 
a farm called Annaghmore, near Ballynahinch in County Down, 
14 miles from Belfeut, and within sight of tins noble range of 
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the Mourne Mountains. Here, in 1*786, James Thomson, s( iior, 
was born. 

The country in the immediate neighbourhood, like th: of 
County Down generally, is fertile and undulating; the hil cks 
are so peculiarly rounded that their appearance has been i >tly 
likened to a basket of eggs. Between these hillocks one ; ads 
little valleys with glancing streams and green copses, and s< ne- 
tirdes a clear lakelet lies open to the sky. Low-lying bogs are 
few; and drainage has converted into rich meadowland n my 
swamps that were formerly tenanted only by the coot and si pe. 
A Spa attests the fact that health-giving springs abound ; nd 
when the South wind blows it brings with it the ozone from he 
sea. . 

James Thomson, senior, the first of the family to k ve 
agriculture for scientific pursuits, was a man of remark: )le 
ability. When quite a young boy, having received only he 
rudiments of education by the teaching of his father, he m ie 
out for himself the art of dialling without the aid of teacl rs 
or good books. He thus succeeded not merely in makin; a 
sundial, but also a dial to tell the time at night by one of ie 
stars of the Great Bear. He used to tell his children how ie 
had puzzled over an old book on navigation which containe a 
chapter on dialling, and felt disheartened because he could it 
understand it ; and how he subsequently found that his difficuli 5s 
had arisen from the fact that the book was all wrong. One ni^ it 
sitting up with his father and elder brother, Robert, to guard 1 e 
orchard, while he watched the stars slowly revolving he thoug t 
out for himself the true principle of dialling, and made a dial : r 
his father’s farm which told the time correctly. Robert’s son, Hug , 
used to give the following account of his youthful discovery:- - 
£< While the ploughing of a field was going on Robert and 1 s 
little brother, James, then about eleven years of age, rested , ; 
times. ; The boy was then observed to be working with a sla 
and a bit of stone for a pencil. In the evening after they can 
home, again he began to work,, having brought in a handfi 
of shavings from the workshop to make a blaze till the candle 
should be lighted. After a little the boy exclaimed to his brothe 
f Robert, I have made a discovery, I.have found out. how to mak 
dials for any latitude.’ ‘Can you show me?’ said Robert, an< 
he showed it so clearly that his brother understood it quite well. 
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Two of these rough sundials and a star dial are now in the 
possession of his grandson, James Thomson. 

' His early, progress in Mathematics was remarkable. His 
father allowed him to go to Dr Edgar’s school at Ballynahinch, 
where he very soon made himself useful as a teacher ; and then 
for four years, from 1809 till 1814, he studied at the University 
of Glasgow, taking his degree of M.A. in 1812. He then attended 
the classes of Theology and became a licentiate in the church of 
Scotland; and he also commenced the study of Medicine; butjan 
the foundation of the Royal Belfast Academical Institution, he 
was elected to the chair of Mathematics, and returned to Ireland. 
He taught in Belfast from 1814 till 1832, when he was appointed 
Professor of Mathematics in the University of Glasgow. He wrote 
a number of important and successful school books on Arithmetic, 
Geography, Trigonometry, and higher mathematical subjects. 
The first of these was brought out in 1819, and new editions 
have been in wide circulation up to the present day. His books 
reveal originality, and constructive as well as analytical power, 
qualities which we find transmitted to most of his children, but 
particularly to his two eldest sons, James and William. The 
gentleness, ready wit, charm of manner, and warm-heartedness 
characteristic of all three, stamped them as partly Irish in spite 
of the Scottish blood in their veins. 

In 1816, Margaret Gardner, a young, bright and lively girl, 
came from Glasgow to Belfast, to visit her relations, Dr and 
Mrs Cairns, who were friends of James Thomson ; and the young 
professor, then 30 years of age, was much attracted to her. She 
Was a daughter of William Gardner, a merchant in Glasgow, 
who had fought on the British side in the American War of 
Independence. His watch, which is preserved in the keeping 
of one of his great-grandchildren (Agnes Gardner King), shows 
the dint of a bullet which the strong case of the watch saved 
from piercing his heart. An extract from one of Miss Gardner’s 
letters to her sister, Agnes, afterwards Mrs Gall, gives interesting 
impressions of Belfast and the people who lived there in 1816. 

, . “July 1816 . 

On Tuesday last' we spent a most agreeable day at a 
Dr Drennan’s*. This has been our longest' walk. , It is more 
than three miles in a most beautiful part of the country, but 

. * Cabin .Hill, near Belmont. 
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indeed every way you can turn the country here is fine and alw /s 
something new ; the party was ourselves, Miss Reid, and Profes >r 
Thomson. I never saw a more agreeable family. The Dr i: a 
gentleman retired upon a small fortune ; he and his wife dev ,e 
their time almost' entirely to the education of their family. £ e 
has been a beautiful woman and is said to be very accomplish 1, 
and the children from the little we saw of them seem to rej y 
the pains taken in their education. It is just such a place s 
one would wish for, in the cottage style, white-washed a: 1 
thatched roof, but containing a good house within; not fb 
but neat and comfortable, upon the side of a hill well shelter i 
with trees; commanding to the front an extensive view of t 3 
surrounding country, to the back the Loch with its cultivat 1 
shores, and the Cave Hill which is a rugged mountain that fori 5 
the termination to a range of hills on the other side of Belfa; . 
Belfast was hid in the valley between, but its smoke showed whe ; 
it stood. A very fine day and the season of the year gave > 
these beauties their full charm ; agreeable company and got . 
spirits made us enjoy them. But they are far above descriptioi ; 
so I leave you to fancy the Loch smooth as a lake, vessels sailir. ■ 
in different directions, mountains sloping into green hills ar. 
fertile plains, etc. 

Everything about the grounds showed the ‘touch of taste 
We walked about them all the afternoon and came home b 
moonlight, all agreeing we had spent a most agreeable da; 

I had the honour of the Mathematician as my walking companioi 
His first appearance is about as awkward as can be ; he looks a 
if he were thinking of a problem and so modest he can scarcel 
speak, but when tete-a-tete he improves amazingly in the wa 
of speaking. On our forenoon walk we had a most edifying am 
feeling discussion on sea-sickness and the best mode of preventing 
it. But in the evening we were much more sublime. I supposi 
the moon rising in great beauty, and Jupiter shining with un 
common lustre, called forth the Professor’s energies, and I got ; 
very instructive and amusing lecture upon astronomy.” 

In the following year Margaret Gardner married the “ Mathe- 
matician,” and she became the mother of a family of sever, 
children*, of whom James, the subject of this sketch, was the 
third child and eldest son, and William, afterwards Lord Kelvin, 
the next in age. 

* Elizabeth, Mrs David King, born 1818, died 1896. 
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She was gentle and refined, pious and truthful, and with a 
strong sense of humour. She directed her household with the 
courage, energy, perseverance and practical commonsense so 
characteristic of the Lowland Scots ; and it was a dire calamity 
to her husband and to the young family, when death carried her 
off a year after her youngest son, Robert, was born. All this 
and much more about the influences which moulded the minds 
and characters of Professor James Thomsons young family has 
been gracefully told by Elizabeth King in her book on Lord 
Kelvin’s Early Home*. 

James was born in Belfast on February 16th, 1822, and his 
brother William two years later. They both developed early a 
zeal for knowledge, and were encouraged in this by their father 
who educated them himself with tenderest care. In fact during 
these early years he was both father and mother to them, and 
they never forgot it. 

In October 1832, their father removed with his family to 
Scotland on his appointment as Professor of Mathematics in 
the University of Glasgow. Their home was in the Professors’ 
Court of the old College in the High Street, a fine historic group 
of buildings, but situated in what had even then become a very 
undesirable part of the city. 

The College session lasted for six months, from the 1st of 
November till the 1st of May. The long summer holidays 
enabled the professors to live with their families during a con- 
siderable part of each year in more healthful and congenial 
surroundings. Professor Thomson used to rent a house in the 
Island of Arran, at some place on the Firth of Clyde, or on the 
coast of Ayrshire. There the boys had sea-bathing, learned to 
swim and to row, and sailed toy boats which they made and 
rigged themselves. Thus they lived a healthy, active life in 
summer, spending some hours each day at lessons with their 
father. James and William were, then and always, devotedly 
attached to each other. From their earliest childhood they were 
closely associated; all through their youthful days, in their studies 
and their amusements, they were constantly together. Certain 
characteristics of the two brothers were noticed even when they 
were boys, which remained through life. James was the more 
careful and exact, and William the more quick and ready. For 
* Macmillan and Co. 1908. 
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detail even to the neat painting of it; William was content as 
soon as he had his boat finished enough to be able to sail, and 
would ‘not spend more time and trouble over it. In after years, 
James, before publishing a scientific paper or bringing out one of 
his 'inventions, had the whole thing long and. carefully thought 
over. His theories thus stood the test of investigation, and "his 
machine or engineering structure could be relied on to do exactly 
what it was intended to do. On the other hand,, his brother 
William’s less patient scientific work was often thrown off at. white 
heat, and thus subject to frequent correction and adaptation by its 
author. 

At the ages, of twelve and ten respectively they entered 
Glasgow University together, and they very soon distinguished 
themselves in every subject they took up. The younger brother, 
who was even then adored by. all the family as a genius, generally 
took the first place and James the second. No cloud of jealousy 
ever marred the friendship of the pair. The elder sympathised 
with his father in the affectionate pride he took in the ability 
of the younger ; and the younger was ready at all times to check 
his own impetuosity by laying his ideas before the elder brother 
for criticism or advice. They were unusually young, even for 
those days, to be at a University ; but there was a reason for it. 
Owing to a misunderstanding as to the amount of the emoluments 
of his Chair, their father found himself in a very bad position 
financially during the first years of his residence . in Glasgow. 
He. could not afford to send his sons to school. Instead of this 
being a misfortune, the two sons looked upon it as a very happy 
circumstance for them ; and they always rated very highly their 
obligations to the early grounding their father had given them. 

At this time Professor James Thomson, senior, was engaged 
in writing his Mathematical books ; and he also found time to 
conduct a class on Astronomy, to which, ladies were admitted 
a novel departure at that time. This strenuous life prevented 
him from. taking much part in the social life, of Glasgow; but 
it gave his wife’s , relations (her cousins Mr and Mrs Walter Crum 
of Thomliebank, in particular) an opportunity of showing much 
kindness to the motherless family. The intimacy thus begun 
with the cousins was to be cemented later by the marriage of 


EARLY TRAVELS ABROAD 


XIX 


their daughter, Margaret, to William Thomson in 1852 ; while 
James owed much of the encouragement he received for his early 
inventions to her father’s and brother’s kindly interest. 

In 1840 James Thomson took his degree of-M.A. with honours 
in Mathematics and Natural Philosophy. In the holidays of 1839 
and 1840, their father had taken the young family to the Continent, 
spending some time in London en route. They thus gained some 
acquaintance with the French and German languages, and with 
the general culture, manners and customs of foreign nations. 
The diaries kept by James show the keen interest they took in 
all they saw. Mechanical inventions and appliances especially 
interested them. 

They also much enjoyed going to the theatres with their 
father’s friends, and visiting museums, galleries and exhibitions. 
Macready in Henry V made a lasting impression on them ; Robert 
Rintoul (the son of their father’s friend, Mr Rintoul,- Editor of 
the Spectator) took the young people to this performance. Another 
friend of their father, Mr Knowles, of the same family as Sir James 
Knowles, the late Editor of the Nineteenth Century Magazine, is 
also .mentioned in the diary. 

The greater part of the first year’s visit was spent by the 
boys in Paris, while their father went with his two daughters' 
to Switzerland. The next year they all went to Germany, sailing 
up the Rhine through Holland. While they were staying in Bonn 
in June 1840, Professor Nichol* and his family joined them. 
He took James and William for a three days’ geological tour 
among the hills. At Konigswinter they were joined by all the 
rest of the party. The Drachenfels, and especially the sail up 
the Rhine to Nonnenwerth by moonlight, made a strong im- 
pression on this company of happy young people. This is how 
one of them, John Nichol f, wrote about it in after years: 

“ * It was upon a tranced summer night ’ that we sailed round 
the corner of the Rhine which reveals the Siebengebirge, and 
came gliding into the island of Nonnenwerth. Clear and calm 
and fair the memory of that night comes back to me from- over 
all- the years. One by one the peaks appeared, and stood grandly 
above the quiet stream, in the grey light which soon faded away 

* John Pringle Nichol, Professor of Astronomy in the University of Glasgow, 
1836—59. , 

f John Nichol, Professor of English Language and Literature at the University 
of Glasgow, 1862—89. . 
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beyond their purpling crests. The moon stood out, a glorious 
crescent on the ridge of Rolandseck, and a bright star led the 
host of heaven over the brow of Drachenfels. The lights of the 
little convent were twinkling through the trees, and the boatmen 
were chanting their evensong as they came and brought us to 
the shore, where we stepped hand in hand together to live what 
seems to me like a dream of the gates of heaven. If my summer 
on the Rhine is an oasis in my life, Nonnenwerth is the oasis 
within the oasis, the greenest and most beautiful spot amid the 
whole of this enchanted ground*,” 

More than sixty years later, when Lord Kelvin came to visit 
his nephew in Newcastle-on-Tyne, and his father’s diary of this 
little tour was shown to him, this was the incident that caught 
his attention ; and he enlarged upon it in such a way that those 
who listened felt that he loved to dwell on it. 

Shortly after this, James unfortunately injured his health 
when walking with his brothers William and John in the Black 
Forest. He hurt his knee in some way, but did not complain at 
the time. He had already decided to adopt Civil Engineering 
as his profession, and, after his return from Germany, he entered 
Mr (afterwards Sir John) McNeil’s office in Dublin, but in three 
weeks ill health obliged him to give up work and he returned 
home quite lame. He had a good friend in John R. McClean, who 
afterwards attained a great position in the early days of railway 
construction. They had been fellow students in his father’s class, 
and McClean had been one of the Professor’s favourite pupils. 

A characteristic letter of McClean’ s refers to one of James’s 
earliest inventions, a boat which, by means of paddles actuating 
jointed legs reaching to the bottom, is able to propel itself up 
a river — walking against the stream. 


“Walsall, 15f/i Nov. 1841. 

My dear James, 

I was much gratified at receiving your note of the 
6th Inst, and if it had been longer would have relished it still 
more. Whenever you have leisure I will feel obliged by your 
writing me a few lines. I regretted much not seeing your father 
when he was in England and also your postponing your visit, but 
I will hope to see you in Spring for some months when we may 
be mutually serviceable. I am glad to find that you will be able 
to attend the Civil Engineering Class this session — no doubt you 

* gee Memoir of John Nichol t p. 26 (MacLehose and Sons). 
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will derive much benefit from it. If Mr Gordon* has published 
the heads he proposes lecturing on, I will be much obliged by 
your sending me a copy by post. 

Your scheme for propelling vessels against the stream is very 
ingenious. Altho’ yon have not been aware of it and have equal 
merit as an inventor, it was tried in France many years ago. 
If you refer to a Book entitled Machines approuvdes par VAcademie 
des Sciences you will find four schemes proposed. 

I have given you these in detail that you may be able to 
judge whether your scheme is similar. If so, as I said before, 
I do not consider that it lessens your merit as a discoverer in 
the slightest degree. There is one thing it may however prove, 
the great difficulty of hitting upon any useful scheme that has 
not been previously attempted, and the necessity of examining 
well before one expends time on such occupations. 

Indeed were I you, and I am sure you will excuse me as a 
senior apprentice, I would, for the present, avoid all attempts at 
inventing machinery of any description. 

After a few years have gone round and you have become 
well acquainted with the principles of mechanism and with the 
discoveries and failures of others, you will be able to bring a 
mind well stored to the task, and from knowing the wants of 
practical Science be able also to fill them up. 

It seems to me to be nearly as great a waste of time, making 
attempts at useful discovery without this previous knowledge, as 
for a person to labour at working out the highest problems in 
Astronomy without having first gone through the Calculus. 

I cannot avoid speaking feelingly, my dear James, upon this 
subject, as I lost a great deal of time and spent money on making 
a rotatory steam engine, which, when finished, I found had been 
patented ten years before. 

Believe me my dear James Yours sincerely 

J. R. McClean.” 

In 1842, having considerably improved- in health, Thomson 
went for some time to Walsall (not as a pupil nor as an employ d, 
but simply as a friend) to learn what he could by practical experi- 
ence under Mr McClean’s guidance. 

Early in 1843 he went to the Horsely Iron Works, Tipton, 
Staffordshire, where he remained for a few months as a pupil in 

* The first Chair of Engineering in the United Kingdom, probably the first in 
the world, was that founded by Queen Victoria in 1840 in the University of Glasgow. 
Lewis D. B. Gordou held it from 1840 to 1855, and James Thomson was a student 
in his class of 1841 — 2. 



the drawing office. In August, to his great satisfaction, he was 
apprenticed to Mr (afterwards Sir William) Fairbairn,. his father 
paying £100 as his apprenticeship fee, and he began working in 
Fairbairn s Engine Works at Millwall, London. Messrs Wm. 
Fairbairn & Co. were well known as- the first millwrights and 
among the first engine makers in Britain. 

McClean in writing to congratulate him says “I have always 
considered your health as the only obstacle' to your- being ‘ a first 
rate practical engineer. I feel confident that you have the talent 
for it.” 

Unfortunately his health was not equal to the strain of working 
in .the damp unhealthy surroundings at Millwall. He suffered 
from continual colds as shown by the following extracts from his 
letters to his father. 

“Millwall, Oct. 8, 1843; 

The Isle of Dogs I find is a very unhealthy place ; and the 
workmen are often obliged to leave it soon after they come, on 
that account. The ground is low and marshy, and a kind of rank 
smelling fog rises for several feet from it in the evenings. I have 
had a cold now for some weeks, and have been coughing a little in 
the mornings, but not nearly so much as when I went down to 
Southannan* ; and I think that when I get to my new lodgings, 
by wearing plenty of clothes and staying in the house almost 
entirely after work hours I shall be able to get on quite well.” 

“Millwall, Oct. 10, 1843. 

Since last Friday I have been taking holidays from the works 
on account of my cold, and taking quick walks (half walking and 
half running) with a great deal of muffling. In this way my cold 
is now^ beginning to get better, and I think that in a few days 
more I shall be able to go back to the works. In the house I am 
reading the Hot Blast Trial, which is I think the most useful 
book I could have on Engineering. 

> . . . . . 

I am very glad to hear that the Algebra has been getting on 
so well. You must let the Trigonometry wait for a while, as it- 
would keep you too busy when the Session begins. One of the 
workmen with whom I have had some conversation, as he worked 
beside me for some time, asked me to recommend him some simple 
book on; mensuration ; so I lent him your Arithmetic on account 
of the article in it on mensuration. He has been greatly taken 
faith it, and has ’ been sometimes sitting up late at night and 

. ^ Southannan was- an interesting old house on the Clyde which Dr ThbniBon 
had rented for summer quarters that year. ; ‘ ' 
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sometimes rising at 4 or 5 in the morning to read about fractions, 
common multiple, proportion, square root, cube root, &c. and to do 
the examples and exercises.” 

“ Millwall, JYov. 24 , 1843 . 

I cannot say that it [my cold] is getting better yet, although I 
have now been away from the works a fortnight and four days, and 
have been taking all the care I could.” ■ 

While he was working at Millwall he was interested in a 
method for preventing smoke in furnaces, which he had thought 
of. The gases were to be taken downwards through the furnace 
instead of upwards ; and the fire-bars were to be tubes with water 
circulating through them. 

In October 1844 James Thomson was transferred to Messrs 
Fairbairu’s Manchester Works, a welcome change, seeing that 
it afforded more opportunities for personal intercourse with 
Mr William Fairbairn who lived there. He moved into lodgings 
from which he wrote to his father “ One might as well live in a 
chimney as live near the Works.” He remained in the fitting 
shop until ill-health interrupted- his progress in his profession: 
There was some derangement of the heart’s action ; his pulse beat 
too quickly — as much as 120 a minute — and he felt weak and ill. 
He wrote to his father, “ I confess I feel -very uneasy about it. 
I wonder if there is any likelihood of my getting stronger as long 
as it [the pulse] continues to go so fast as it has been lately or if 
it is likely to begin to go slower.” 

At the end of the year he returned home to Glasgow; his 
medical adviser there, a stern old Calvinist, told him he had heart- 
disease and might die at any moment, and advised him to put 
away from his mind all thoughts of this life and prepare himself 
for the other world. Happily this diagnosis turned out to be 
wrong. The distressing symptoms were the result of temporary 
disturbance. After some years he completely recovered his health, 
and was able during the remainder of his long life to enjoy active 
exertion both of mind and body. But at the time the verdict 
seemed a death sentence, and the effect on a man of twenty-three, 
at the very commencement of his career, might easily have been 
to render him a complete invalid. .Happily his natural energy 
saved him from this, and when bodily exertion was prohibited, he 



